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Abstract: In order to explore the microscopic mechanisms associated with the macroscopic mechanical properties of soil, it is
necessary to investigate the microscopic mechanical behaviors of soil. Based on the conventional triaxial apparatus, a miniature
triaxial apparatus suitable for industrial CT system scanning is developed, which includes loading device and acquisition
control system. The main features are as follows. The loading device can be put into CT equipment for rotary scanning because
of small size and light weight. The specimen can be scanned clearly to obtain the microstructure and mechanical information of
soil under triaxial stress. The reliable test data can be obtained. The miniature triaxial apparatus has strong compatibility, which
does not affect the function of CT and does not also refit CT. It also has the advantage of convenient operation and low price.
The contrast tests for the dry Toyoura sand samples are carried out by the miniature triaxial apparatus and conventional triaxial
apparatus. The results show the stress-strain relationship and angle of internal friction obtained from miniature triaxial
apparatus are in agreement with that obtained from the conventional triaxial apparatus. There is little difference on angles of
internal friction obtained by two apparatus. Thus the reliability of the miniature triaxial apparatus is verified.
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Fig. 1 Miniature triaxial apparatus
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Fig. 2 Micro-CT slice of Toyoura sand sample
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Table 1 Physical parameters of Toyoura sand
RN G, RRILBI e, wWAMLBEH e
2.65 0.977 0.597

R I 23R (10 LIS EE AR AR AR S i 10
FiR . TRMHRIFER, E SR E KA S AU E Tk
FERCPE L, A U R B AEE AR AR e e b, TR
JSE 553 e AL AT A JE 4 55, P X A L e e i
£, FIREBUR, Rl boml T Ee L,
SR JE A TSR F A0 0 R I SR NFLIR AR A, 7
WORE TOU T A0 OB IR ARALE KA, ORIz KA T 5
XFRETRI 51, o bl bE B IR, IRERX AL,
HIRETE R, W 3 fios. B IE =R A K
R L, P ERIRLZ B BN BRI R = ROK . 2
FHZ il AE GUREIE TOUE K P UINEBRT I 7 2 59
FENT 0T P e Pk

(b) BETLEE

(a) JHEFEKAFIRL



HiF 1

FEWIBE, 55, T AR RO AR I R R = Jl (T )

(o) SWPEABKA (d) BUFSFFAE, HIRESER
B 3 HFRbRAF DI
Fig. 3 Process of making dry sand sample
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Fig. 4 Contrast tests between miniature triaxial apparatus and

conventional triaxial apparatus
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Fig. 5 Relationship between deviator stress and axial strain
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Table 2 The comparison of the angle of internal friction
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